Introduction
============

Idiopathic epiretinal membrane (IERM) may be classified into two types based on its composition of pathology, complex (type 1) and simple (type 2) ([@b1-etm-0-0-8995],[@b2-etm-0-0-8995]). The symptoms experienced by patients with IERM are determined by the extent of the impact that the ERM has on macular ultrastructure and primarily include visual impairment and metamorphopsia. IERM may easily be diagnosed through fundus examination and optical coherence tomography (OCT).

Pars plana vitrectomy (PPV) remains the predominant treatment for patients with IERM ([@b3-etm-0-0-8995]). In all, the surgical procedures involved are not considered to be complex; however, the most common post-operative complication of IERM treatment is cataracts, which leads to further visual impairment in those patients ([@b4-etm-0-0-8995]). The incidence rate of post-operative cataracts in patients with IERM reaches 80%. Cataracts generally occur at 8-12 months post-surgery, potentially due to exposure of the lens to oxidative stress damage, phototoxicity and intra-operative perfusion following vitrectomy ([@b5-etm-0-0-8995]).

To avoid post-operative cataracts in IERM-PPV, certain retinal surgeons attempted the application of non-pars plana vitrectomy (N-PPV) with IERM peeling \~10 years ago. However, during follow-up, it was revealed that, compared to conventional PPV, the recurrence of IERM in N-PPV-treated cases was 7.5-38%, and thus, this technique was not widely promoted ([@b6-etm-0-0-8995]).

Oshima *et al* ([@b7-etm-0-0-8995]) were the first to introduce 27G vitrectomy in 2010. In recent years, 27G PPV, which involves a smaller incision compared with 23G and 25G PPV, has been applied for the treatment of macular diseases, vitreous haemorrhage and retinal detachment. Previous studies have demonstrated that 27G PPV is more efficient than 23G PPV and has a lower incidence of post-operative incision-associated complications, including subconjunctival air bubbles and hypotony ([@b7-etm-0-0-8995]). The aim of IERM surgery is to loosen and remove the epiretinal proliferative membrane, which involves the vitreous and macula, and no other procedures are required, including laser and intraocular tamponade. Thus, application of 27G core-PPV may be effective, combined with a double-staining technique to perform partial resection of the epimacular posterior vitreous cortex, followed by ERM and internal limiting membrane (ILM) peeling. This may resolve the high post-operative recurrence of IERM after N-PPV, while also retaining a large portion of the vitreous body and decreasing damage to the lens.

The present study applied 27G core-PPV in patients with IERM and evaluated the effects of this modified IERM surgery for the lens, as well as the efficacy and safety of the procedure.

Patients and methods
====================

### Patient information

The present study was approved by the Institutional Ethical Review Board of Shanghai 10th People\'s Hospital affiliated to Tongji University (Shanghai, China). Written informed consent was obtained from all patients or their guardians prior to the start of the study. A total of 38 patients who received 27G core-PPV for IERM were recruited between October 2015 and December 2016. The inclusion criteria were as follows: Confirmation of ERM using funduscopic examination under slit-lamp microscopy and OCT; visual impairment; metamorphopsia, Amsler Grid Test-positive; phakic eye and a complete 12-month follow-up period. The exclusion criteria were as follows: History of other ocular diseases, surgery and trauma; myopia ≤-6 diopters or hyperopia ≥+6 diopters; axial length ≥26 mm or ≤22 mm; Grades of N2, C1 and above, according to the Lens Opacities Classification System III (LOCS III) ([@b8-etm-0-0-8995]), and occurrence of diabetes, renal dysfunction and other systemic diseases, which may have interfered with the measurements.

### Surgical methods

27G three-port PPV was performed (Alcon Constellation Vision System). All surgeries were performed by an experienced physician. The affected eye was retrobulbar anesthetized using 2% lidocaine + 1% ropivacaine. Three cannula trocar systems were transconjunctivally inserted in the eye. The small sutureless incisions of 27G PPV were made by trocars, first at 4 mm from the limbus in the infero-temporal quadrant (4:30 or 7:30) for the infusion line and then in the supero-temporal and supero-nasal quadrants (10:30 and 2:30, respectively). The surgical parameters were as follows: 6,000-7,000 cuts/min; vacuum of 500-600 mmHg and perfusion pressure of 25-30 mmHg. The OPMI LUMERA 700 surgical microscope (Carl Zeiss AG) was used and RESIGHT^®^ Fundus Viewing System (Carl Zeiss AG) was applied. In brief, 0.05 ml from 10 mg/ml of triamcinolone acetonide was injected above the optic disc using an ultra-wide-angle lens in order to identify the posterior vitreous cortex before the disc and macula, prior to performing core vitrectomy. After switching to a 60 D posterior-pole lens, the complete detachment of posterior vitreous cortex and the posterior retinal pole was validated. Subsequently, the intraocular perfusion pressure was decreased and staining with 0.025% indocyanine green was performed for 30 sec. The ILM and ERM within the macular area were subsequently peeled using 27G ILM tweezers (27G™ Grieshaber Revolution^®^ DSP; Alcon). The peeling range was within the vascular arches, above and below the posterior pole. The procedure was completed following resection of the vitreous body within a 40˚ range centred on the optic disc, which was roughly defined as the nearly circular region with a radius of the distance (\~5.5 mm) from the optic disc to the temporal vascular arch, under an ultra-wide-angle lens. None of the affected eyes received combined cataract surgery. The entire surgical process was video-recorded and the operation time and process were also recorded.

### Pre-operative and post-operative examinations

In addition to the patients\' medical history, the following information was recorded pre-operatively: Sex, age, disease duration (the time of distorted vision complained by patients), best-corrected visual acuity (BCVA), Amsler grid, intraocular pressure and slit-lamp microscopy-assisted dilated fundus examination with a 90 D funduscopic lens (Volk Digital Wide Field Slit Lamp Indirect Ophthalmoscopy Lens; Volk optical, Inc.). A precise fundus examination was required in order to prevent retinal tears and detachment. In the case of the occurrence of either, the affected patient was removed from the study group and treated by retinal photocoagulation or vitrectomy.

Assessment of lens density was performed using 40˚ slit-lamp imaging of the lens after mydriasis, followed by cataract grading using the LOCS III system. Bilateral fundus images were captured using Model CR-2 (Canon, Inc.). OCT was performed using the Zeiss Cirrus HD-OCT 400 Macular Cube 512 x 128 scanning mode (Carl Zeiss AG) in order to scan the patients\' macular area, and an in-built software was used to automatically assess the CMT. OCT angiography (OCTA) was performed using an angioscope with 3 mm x 3 mm measurement range (Optovue RTVue XR Avanti, Optovue, Inc.) to scan the patients\' macular are, whilst the flow density map software AngioAnalytics in-built version 2016.1.0.26 was used to quantity the FAZ, superficial retinal capillary density (SRCD) and deep retinal capillary density (DRCD) automatically.

Panoramic ultrasound biomicroscopy (UBM; Model UBMSW-3200L; Tianjin Suowei Electronic Technology) was performed to monitor the PPV scleral incision. B-mode ultrasound (Aviso A/B; Quantel Medical; Bozeman) was performed to observe the post-operative vitreous body and vitreous base.

All patients returned for follow-up at 1 week and at 1, 3, 6 and 12 months post-operatively. During each follow-up, the pre-operative examinations were repeated. UBM, B-mode ultrasound and OCTA were also performed at 6 months post-operatively.

### Statistical analysis

Statistical analysis was performed using SPSS software (version 21.0; IBM Corp.). Values are expressed as the mean ± standard deviation. BCVA was converted to Logarithm of the Minimum Angle of Resolution scoring. The repeated-measure analysis of variance (ANOVA) followed by a paired t-test with Bonferroni\'s corrections was used to compare differences in follow-up data between the pre-operative and post-operative groups in [Figs. 1](#f1-etm-0-0-8995){ref-type="fig"} and [5](#f5-etm-0-0-8995){ref-type="fig"}, and in [Tables II](#tII-etm-0-0-8995){ref-type="table"}, [III](#tIII-etm-0-0-8995){ref-type="table"} and [IV](#tIV-etm-0-0-8995){ref-type="table"}. Pearson correlation analysis was performed between BCVA and FAZ. P\<0.05 was considered to indicate a statistically significant difference.

Results
=======

### Pre- and post-operative BCVA

The baseline characteristics of the 38 patients (18 male, 20 female) are presented in [Table I](#tI-etm-0-0-8995){ref-type="table"}. The mean age of these patients was 62.73±5.61 years. The mean pre-operative BCVA and post-operative BCVA at 1 week and 1, 3, 6 and 12 months are listed in [Table II](#tII-etm-0-0-8995){ref-type="table"}. The post-operative BCVA were all found to be significantly improved compared with those in pre-operative BCVA (P\<0.05; [Fig. 1A](#f1-etm-0-0-8995){ref-type="fig"}; [Table II](#tII-etm-0-0-8995){ref-type="table"}). Based on ≥2 Snellen lines considered as the criterion for improvement ([@b9-etm-0-0-8995]), 36 of the 38 cases (94.74%) exhibited improvements in post-operative BCVA. As [Fig. 1B](#f1-etm-0-0-8995){ref-type="fig"} shows, 86.84% (33/38) of patients exhibited improved visual acuity at 1 week post-operatively, which means that the post-operative BCVA was improved \>0.15 or by 2 lines compared with those of pre-operative BCVA. Furthermore, two additional patients demonstrated improved visual acuity at 1 month post-operatively and 1 additional patient exhibited improvement at 12 months post-operatively. During the entire follow-up, BCVA improved \>0.3 (lower panel, [Fig. 1](#f1-etm-0-0-8995){ref-type="fig"}) in 50% of the patients (18/38).

### Post-operative changes in CMT

[Fig. 2](#f2-etm-0-0-8995){ref-type="fig"} presents the pre- and post-operative CMT of a patient with IERM. The patients\' pre-operative CMT ranged from 274 to 626 µm, with a mean value of 435.10±86.36 µm. The mean CMT values at 1, 3, 6 and 12 months post-operatively are presented in [Table III](#tIII-etm-0-0-8995){ref-type="table"}. The difference from the pre-operative CMT at 1 week post-operatively was not statistically significant (P=0.60). The subsequent decreases in CMT values were all statistically significant (P\<0.05) and the greatest drop of CMT occurred between 1 week and 1 month post-operatively ([Table III](#tIII-etm-0-0-8995){ref-type="table"}).

### Changes in lens density

According to the LOCS III scoring system, nuclear density of the lens was scored from 0.1 to 6.9 whilst the cortical and posterior subcapsular densities were scored from 0.1 to 5.9([@b8-etm-0-0-8995]). The total LOCS III score of the normal lens is typically ≤5 (nuclear density, ≤2; cortical density, ≤2 and posterior subcapsular density, ≤1) ([@b8-etm-0-0-8995],[@b10-etm-0-0-8995]). Patients with a total LOCS III score of ≥2 were regarded as exhibiting development of post-operative lens opacity ([@b10-etm-0-0-8995]) compared with the pre-operative group. [Fig. 3](#f3-etm-0-0-8995){ref-type="fig"} presents the pre- and post-operative lens images of a patient with IERM. The pre- and post-operative mean LOCS III total scores of the 38 patients are presented in [Table IV](#tIV-etm-0-0-8995){ref-type="table"}. The density changes at different parts of the lens from the pre-operative levels were not statistically significant (P\>0.05).

### Association between post-operative BCVA with FAZ and vascular density (VD)

[Fig. 4](#f4-etm-0-0-8995){ref-type="fig"} presents the images of pre- and post-operative FAZ in a patient with IERM. The mean pre-operative FAZ was 0.19±0.08 mm² (range, 0.083-0.460 mm²), which was low compared with that of the unaffected contralateral eye (0.390±0.180 mm²). At 6 months post-operatively, the patients\' FAZ increased to 0.23±0.14 mm², which was higher than the pre-operative value but still lower than the FAZ of the unaffected contralateral eyes. The differences between the pre- and post-operative FAZs in the affected eye, and that between the affected and healthy eyes were statistically significant (P\<0.05; [Fig. 5](#f5-etm-0-0-8995){ref-type="fig"}).

The post-operative SRCD and DRCD values (45.58±3.58 and 52.71±3.21%, respectively) were significantly lower than the pre-operative values (50.58±3.55 and 54.58±3.46%, respectively) and the values of the fellow eyes (51.76±5.83 and 56.40±5.21%, respectively) at 6 months (P\<0.05; [Fig. 5](#f5-etm-0-0-8995){ref-type="fig"}).

Correlation analysis indicated that the patients\' post-operative BCVA was negatively associated with the FAZ (r=-0.72; P≤0.05; [Fig. 5](#f5-etm-0-0-8995){ref-type="fig"}).

### B-mode ultrasound and UBM observation of scleral incision

Imaging observation of the scleral incision was performed for all patients at 6 months post-operatively using B-mode ultrasound and UBM. The post-operative UBMs demonstrated no abnormal echoes at the scleral incisions. Furthermore, the vitreous body and vitreous base did not indicate any abnormalities compared with the pre-operative observations ([Fig. 6](#f6-etm-0-0-8995){ref-type="fig"}).

Discussion
==========

PPV remains the predominant treatment for IERM. Oshima *et al* ([@b7-etm-0-0-8995]) were the first to introduce 27G vitrectomy in 2013. The 27G surgical instruments have smaller diameters, a larger port and a shorter distance between the port and tip compared with 25G vitrectomy. Thus, 27G is able to be used closer to the retina, which increases the space for delicate operations ([@b11-etm-0-0-8995]). In addition, the system operating parameters, including cutting speed and vacuum level, have been improved, whereby the 27G probe has an ultra-high cutting speed of 7,500 r/min and the valved sleeves of the 27G vitrectomy probe strengthen its stiffness to a certain extent ([@b12-etm-0-0-8995],[@b13-etm-0-0-8995]).

In contrast to treatments for other fundus diseases, IERM surgery predominantly involves the macular area, while intensive surgery on the peripheral vitreous and retina are not required. Hence, it is the most preponderant indication for PPV with minimal incision ([@b14-etm-0-0-8995]). Thus, the present study applied the concept of core-PPV in IERM surgery. Core vitrectomy was predominantly applied in conjunction with anterior segment surgeries, including anterior vitrectomy of malignant glaucoma, intraocular lens suspension and cornea transplant ([@b15-etm-0-0-8995],[@b16-etm-0-0-8995]). Naser *et al* ([@b17-etm-0-0-8995]) performed core-PPV prior to intravitreal injection. Thus, core-PPV involves partial resection of the vitreous body, in accordance with the treatment aims. This technique is advantageous, as it protects the lens and does not interfere with the anterior vitreous body, which in turn decreases the incidence of post-operative cataracts ([@b18-etm-0-0-8995]).

Cataract is the most common complication following IREM surgery, which has a high incidence rate of 42.5-81.0% ([@b19-etm-0-0-8995],[@b20-etm-0-0-8995]). The decline in oxygen absorption following vitrectomy is considered to be the major cause of subsequent oxidative stress damage to the lens ([@b21-etm-0-0-8995]). Saito *et al* ([@b22-etm-0-0-8995]) performed the N-PPV with IERM peeling technique, which has been confirmed to protect the lens post-operatively, and thus avoids cataracts in IERM-PPV. However, the recurrence rate of IERM in N-PPV was reported to be between 10 and 38% ([@b22-etm-0-0-8995]), which is higher than that of conventional PPV, at 1-16% ([@b25-etm-0-0-8995],[@b26-etm-0-0-8995]). The high recurrence rate is considered to be due to the inability to remove the posterior vitreous cortex effectively and the presence of residual ERM without the assistance of staining.

In the present study, the N-PPV with IERM peeling was modified and core epimacular vitrectomy combined with double-staining was performed ([@b27-etm-0-0-8995]). As this modified surgery preserves the lens behind the vitreous body, the lens density of the 38 patients was not significantly increased compared with the pre-operative values after 12 months. The combined use of staining techniques also ensured effective removal of the ERM. The post-operative IERM recurrence among the 38 patients was only 5%, which is less than that reported for conventional PPV \[23G, 7.9% ([@b28-etm-0-0-8995]); 25G, 5.1 % ([@b2-etm-0-0-8995])\].

The results of the present study demonstrated a higher and faster visual recovery rate in the 1st week post-operatively. A total of 33 of the 38 patients (86.84%) exhibited visual improvement of ≥2 Snellen lines, which is higher than the post-operative visual acuity reported after conventional PPV (44.5-80.0%) ([@b9-etm-0-0-8995],[@b29-etm-0-0-8995],[@b30-etm-0-0-8995]). Similarly, Sandali *et al* ([@b25-etm-0-0-8995]) reported that using smaller incisions to treat patients with ERM results in earlier post-operative recovery of visual acuity In that previous study, visual improvement was higher at 8 days postoperatively in the 25G group compared with that observed in the 20G and 23G groups (P=0.035), but not at 6 weeks postoperatively (P=0.186). The major factors affecting earlier visual recovery include corneal astigmatism, inflammatory reaction and post-operative cataract development ([@b26-etm-0-0-8995]). In the present study, post-operative cataract development of the 38 patients was not statistically significant, which may be the major reason as to why corneal astigmatism and inflammatory reaction were not analyzed. Furthermore, the smaller incision and lower vitreous interference of the 27G procedure may result in faster recovery of visual acuity in patients who underwent the modified core-PPV.

Post-operative CMT of the 38 patients demonstrated a significant decrease compared with the pre-operative value and the maximum CMT decrease was observed at 1 month post-operatively, which was consistent with a previous study by Jung *et al* ([@b31-etm-0-0-8995]). However, no association was observed between BCVA and CMT in the present study. CMT fails to fully predict the patients\' level of post-operative visual acuity in clinical practice. According to certain scholars, the preservation of the foveal photoreceptor inner/outer segment and external limited membrane may be key factors in the prognosis of BCVA ([@b32-etm-0-0-8995]). Laban *et al* ([@b33-etm-0-0-8995]) reported that OCT characteristics are not associated with post-operative BCVA and according to them, pre-operative BCVA is the most influential factor.

In the present study, OCTA was also performed to assess the association between FAZ and VD with post-operative BCVA. First of all, the refractive system of the eye is composed of the cornea, aqueous humor, lens and vitreous body. The total refractive force of the eyeball was +58.64 D, including +43.05 D for the cornea and +16.0 - +20.0 D for the lens; thus, the vitreous has low refractive power. A relevant study reported that most of the progression of myopia after vitrectomy was linked to cataract progression ([@b34-etm-0-0-8995]). However, in the present study, no significant cataract progression was detected at 12 months post-operatively. Thus, it may be concluded that there was almost no change in refraction after vitrectomy, which made the FAZ and VD between the pre- and post-operative examination comparable.

Kitagawa *et al* ([@b35-etm-0-0-8995]) reported that the mean post-operative FAZs were significantly larger than the pre-operative value; however, they still remained smaller than those of the fellow eyes, which was consistent with the results of the present study. These changes in the FAZ suggest that IERM may directly alter the distribution of macular capillaries. Furthermore, the results of the present study demonstrated that the FAZ was positively associated with visual acuity. Thus, the FAZ of patients with IERM may be a useful indicator of post-operative visual acuity. Furthermore, the mean SRCD and DRCD at 6 months post-operatively were significantly lower than the pre-operative values and the values of the fellow eyes. Similarly, Kim *et al* ([@b36-etm-0-0-8995]) demonstrated that eyes with ERM following surgery had a lower parafoveal VD and a smaller FAZ in the superficial capillary plexus and deep capillary plexus compared with the fellow eyes. The reasons for the decrease in SRCD and DRCD remain elusive; however, the results indicate that surgery may cause potential damage to retinal function.

A major concern over the use of core-PPV for the treatment of ERM is its potential to induce post-operative proliferative vitreoretinopathy (PVR). All patients underwent B-mode ultrasound and UBM at 6 and 12 months, respectively, which did not reveal any proliferative changes. In theory, two major factors may lead to the onset of PVR: Epithelial-to-mesenchymal transition of the retinal pigment epithelium cells and the extensive secretion of inflammatory mediators, cytokines and growth factors ([@b37-etm-0-0-8995]). Thus, undetected tears are a risk factor. In the present study, precise pre-operative fundus examination was performed to exclude retinal tears and detachment. In the case of either, the affected patient was removed from the study group and treated by retinal photocoagulation or vitrectomy. 27G core-PPV is also able to minimize invasiveness of the surgery and the low inflammatory response of the operated eye markedly decreases the probability of PVR.

During the follow-up period, one patient experienced inferior retinal detachment at 3 months post-operatively. Peripheral retinal tears were observed at the 6 o\'clock position through the second thorough vitrectomy. In subsequent surgeries, examination of the peripheral retina was enhanced under a wide-angle lens, which prevented the occurrence of similar cases.

In conclusion, in the present study, a modified surgical technique of 27G core-PPV was applied, which was combined with ILM peeling for the treatment of IERM and achieved effective clinical outcomes. Higher and faster visual recovery rates were observed compared with conventional PPV post-operatively in the first week. At 12 months post-surgery, the lens densities of the 38 patients were not significantly increased compared with the pre-operative values. The mean post-operative FAZs were significantly larger than the pre-operative values; however, they still remained smaller than those of the fellow eyes. Following surgery, eyes with ERM demonstrated a lower VD and a smaller FAZ compared with the fellow eyes. Compared with conventional PPV (23G, 25G) reported in previous studies, better clinical outcomes were achieved in the present study. However, the present study lacked control groups (no surgery group and 27G conventional PPV group). Further clinical studies are required to confirm the outcomes of this modified surgery.
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![Pre-operative and post-operative changes in BCVA and time distribution of post-operative BCVA recovery. (A) The mean post-operative BCVA at 1 week and 1, 3, 6 and 12 months are significantly improved compared with that in the pre-operative BCVA. (B) During the 12-month follow-up, the post-operative BCVA were \>0.15 or ≥2 lines in 36 of 38 patients. Among these, 33 showed significant improvement at 1 week post-operatively, one at 1 month post-operatively and one at 12 months post-operatively. Post-operative BCVA of 18 patients exhibited a score of \>0.3, represented by the horizontal line in the lower panel. P\<0.05. BCVA, best-corrected visual acuity; w, week; m, month; OP, operation; postop, post-operative.](etm-20-03-2721-g00){#f1-etm-0-0-8995}

![Pre-operative and post-operative analysis CMT of a 61-year old female patient with idiopathic epiretinal membrane. The far-right chart represents the CMT values obtained at 6 mm x 6 mm scan range using the Zeiss Cirrus HD-OCT in-built software automatically. (A) Pre-operative images and (B) images taken 6 months after the operation of the macular area on optical coherence tomography in the same patient, which demonstrated quantitatively that the CMT was markedly decreased from 415 to 344 µm. Magnification, x10. CMT, central macular thickness.](etm-20-03-2721-g01){#f2-etm-0-0-8995}

![Pre-operative and post-operative lens images of a patient with IERM. Lens images at (A) the pre-operative stage and (B) 1 month, (C) 3 months and (D) 6 months post-operatively of a patient with IERM. IERM, idiopathic epiretinal membrane.](etm-20-03-2721-g02){#f3-etm-0-0-8995}

![Pre-operative and post-operative FAZ in a patient with idiopathic epiretinal membrane. (A) Image of the fundus of the patient. FAZ images of (B) the affected eye prior to surgery, (C) the affected eye at 6 months post-operatively and (D) of the fellow eye. The pre-operative area of the FAZ was 0.112 mm², which decreased compared with that of the unaffected contralateral eye, which was 0.372 mm². The area of the FAZ increased to 0.173 mm² at 6 months post-operatively, which was higher than the pre-operative thickness but still lower than that of the unaffected contralateral eye. Magnification, x10. FAZ, foveal avascular zone.](etm-20-03-2721-g03){#f4-etm-0-0-8995}

![Comparison of the FAZ, SRCD and DRCD at 6 months post-operatively with pre-operative levels among the 38 patients. The FAZ area was significantly increased at 6 months post-operatively compared with that of the pre-operative value, but remained lower compared with those of fellow eyes. The SRCD and DRCD were significantly lower than the pre-operative values and the values for the fellow eyes at 6 months post-operatively. Univariate logistic analysis indicated that the BCVA was negatively correlated with the FAZ at the post-operative stage (r=-0.72; P≤0.05). ^\*^P\<0.05 and ^\*\*^P\<0.01. FAZ, foveal avascular zone; SRCD, superficial retinal capillary density; DRCD, deep retinal capillary density; BCVA, best-corrected visual acuity; ms, months; OP, operation.](etm-20-03-2721-g04){#f5-etm-0-0-8995}

![Pre-operative and post-operative (A and B) B-mode ultrasound and (C-H) UBM in a patient with idiopathic epiretinal membrane. (D, F and H) The post-operative UBMs demonstrated no abnormal echoes at the scleral incisions compared with (C, E and G) the pre-operative UBMs. (B) The post-operative vitreous body and vitreous base demonstrated no abnormalities compared with the (A) pre-operative B-mode ultrasound observations. UBM, ultrasound biomicroscopy (magnification, x8).](etm-20-03-2721-g05){#f6-etm-0-0-8995}

###### 

Baseline characteristics of 38 eyes of 38 patients with IERM.

  Item                                Value
  ----------------------------------- --------------------
  Age (years)                         45-76 (62.73±5.61)
  Sex (male/female)                   18/20
  Affected eye right/left             22/16
  Disease duration (months)           1-15 (7.55±4.21)
  Axial length of eye (mm)            23.6±1.4
  IOP (mmHg)                          13.7±2.5
  Operation time (min)                11.52±2.21
  Rhegmatogenous retinal detachment   1/38
  IERM recurrence                     2/38

IERM, idiopathic epiretinal membrane; IOP, intraocular pressure.

###### 

Comparison of pre- and post-OP BCVA in the 38 patients with idiopathic epiretinal membrane.

  Time-point          BCVA        F-value   P-value^[a](#tfn1-etm-0-0-8995){ref-type="table-fn"}^
  ------------------- ----------- --------- -------------------------------------------------------
  Pre-OP              0.40±0.23   \-        \-
  1 week post-OP      0.52±0.20   5.18      2.68x10^-2^
  1 month post-OP     0.65±0.20   12.43     1.26x10^-3^
  3 months post-OP    0.65±0.18   18.92     1.05x10^-4^
  6 months post-OP    0.68±0.16   22.80     3.54x10^-5^
  12 months post-OP   0.75±0.16   21.85     3.84x10^-5^

^a^vs. Pre-OP, repeated-measures ANOVA followed by a paired t-test with Bonferroni\'s corrections. BCVA, best-corrected visual acuity; OP, operation.

###### 

Pre- and post-operative CMT of the 38 patients with idiopathic epiretinal membrane.

  Time-point          CMT (µm)       F-value   P-value^[a](#tfn2-etm-0-0-8995){ref-type="table-fn"}^
  ------------------- -------------- --------- -------------------------------------------------------
  Pre-OP              435.1±86.36    \-        \-
  1 week post-OP      415.75±70.20   0.60      0.60
  1 month post-OP     385.15±57.23   4.65      0.04
  3 months post-OP    369.5±47.88    8.83      8x10^-3^
  6 months post-OP    342.4±46.51    17.86     2x10^-4^
  12 months post-OP   318.05±37.50   30.91     3.49x10^-6^

^a^vs. Pre-OP, repeated-measures ANOVA followed by a paired t-test with Bonferroni\'s correction. CMT, central macular thickness; OP, operation.

###### 

LOCS III score grades post-OP time-points in the 38 patients with idiopathic epiretinal membrane (38 eyes)^[a](#tfn3-etm-0-0-8995){ref-type="table-fn"}^.

  Variable                                                Pre-OP      1 month post-OP   3 months post-OP   6 months post-OP   12 months post-OP
  ------------------------------------------------------- ----------- ----------------- ------------------ ------------------ -------------------
  Nuclear opalescence score                               2.53±0.94   2.86±0.87         2.97±0.89          3.33±0.78          3.54±0.63
  Cortical score                                          0.89±0.42   1.18±0.35         1.32±0.34          1.54±0.46          1.66±0.49
  Posterior subcapsular score                             0.60±0.29   0.76±0.27         0.92±0.27          1.08±0.30          1.18±0.33
  LOCS III score                                          4.63±1.42   5.34±1.43         5.6±1.17           6.26±1.10          6.42±1.05
  F-value                                                 \-          0.63              1.40               4.13               5.30
  P-value^[b](#tfn4-etm-0-0-8995){ref-type="table-fn"}^   \-          0.60              0.38               0.96               0.08

^a^According to the LOCS III scoring system, lens nuclear density was scored between 0.1 and 6.9, whilst the cortical and posterior subcapsular density were scored between 0.1 and to 5.9. The LOCS III total score of a normal lens is ≤5 (nuclear density, ≤2; cortical density, ≤2; and posterior subcapsular density, ≤1).

^b^vs. Pre-OP, repeated-measures ANOVA followed by a paired t-test with Bonferroni\'s corrections. OP, operation; LOCS III, Lens Opacities Classification System III.
